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Among the many interesting problems of thyrotoxicosis
there is none more urgent and more obscure than the high
and rapidly increasing death rate. During the year 1936
no fewer than 1,696 deaths were attributed to that con-
dition in England and Wales. There has been a steady
rise for many years, the exact figures being:
Year .. .. 1913 1914 1915 1916 1917 1918 1919 1920 1921 1922 1923 1924

Males .. .. 42 38 32 47 40 46 56 46 54 63 56 46
Females .. 368 434 400 399 395 357 473 464 533 590 569 574

Year .. 1925 1926 1927 1928 1929 1930 1931 1932 1933 1934 1935 1936

Males *. .. 64 84 91 119 128 112 138 165 168 181 183 208
Females .. 630 743 852 933 936 1114 1162 1239 1244 1315 1378 1488

It is a curious fact that during the last ten year-s the
operation' for the cure of thyrotoxicosis has attained its
peak of excellence, and has been pronounced the safest
operation in major surgery. No agreement has been
reached as to how to explain this wide gap between the
magnificent possibilities of major surgery on the one
hand and the rapidly rising mortality on the other. The
main purpose here is to examine and discuss this problem.
The primary method of approach has been by an investi-
gation of the deaths during 1936. Through the courtesy
of the Registrar-General I was furnished with the par-
ticulars of each death in England and Wales during that
year as regards sex, age, place of residence, place of
death, and causes of death. A careful analysis of th-ese
returns has been made from various points of view.
For convenience the tables will be given first. They will
be used in the subsequent discussion and interpreted in
the light of clinical experience; and I ask for indulgence
if I fail to avoid some of the many fallacies inherent in
statistics and deductions therefrom.

TABLE I.-Geograpllical Distrib ltion

County

Westmorland ..

Huntingdonshire

Shropshire

Cornwall

Cambridgeshire. .

Bedfordshire .,

Sussex ..

Wiltshire..

Hampshire

Cumberland . .

Cheshire..

Gloucestershire. .

Number of Deaths

Annual
Average
for Years
1913-19

1.57

3.43

3.28

7.85

1.43

2

11.28

3.14

11.14

5.28

17.28

8.57

Year
1936

7

6

18

22

9

14

47

18

58

15

61

43

Geographical
Population

65,408

56,206

244,156

317,968

140,004

220,525

770,859

303,373

1,014,316

263,151

1,087,655

786,000

Percentage of
Deat,hs per
Million of
Population
during 1936

107.0

106.7

73.7

69.1

64.3

63.4

60.9

59.3

57.1

57.0

56.1

54.7

County

Sonmerset.

Hertfordshire

Derbyshire

Dorset.

Norfolk.

Northamptonshire

Lancashire

Leicestershire

Worcestershire

Berkshire

Lincolnshire

Buckinghamshire

Surrey.

Yorkshire

Devonshire

Kent

Staffordshire

Nottinghamshire

Herefordshire

Suffolk.

Warwickshire

Northumberland

Oxfordshire

London and Middlesex

Essex

Durham.

Montgomery

Merioneth

Cardiganshire

Radnor.

Carnarvonshire..

Anglesey..

Carmarthenshire

Pembrokeshire . .

Brecknock (with
fordshire)

Denbighshire . .

Flintshire

Here-

Glamorganshire

Monmouthshire

Number of Deaths_Annual
Average
for Years
1913-19

8.71

2.71

8.71

2

5.55

3

71.14

4.85

4

3.57

8.43

2.57

9.85

49.71

12.85

13.71

13.57

6.57

5.43

12.71

8.85

4.3

48

8.57

10.85

2.43

2.85 {

*1
3.14 {

4.43 {

{

3.71

4.3

11.71

3

}

Year
1936

25

21

38

12

25

15

241

25

19

14

28

12

53

192

32

52

58

26

4

14

51

22

6

155

44

37

7

5

7

12

3

13

4

9

4

67

20

Geographical
Population

475,142

401,206

757,374
239,352
504,940
309,474

5,039,455
541,861
420,056

311,453
624,589

271,586

1,180,878

4,389,679

732,968

1,219,273

1,431,359

712,731

111,767

401,114

1,535,007

756,782

209,621

6,035,731

1,755,459

1,486,1 75

48,473

43,201

55,184

120,829

49,029

179,100

87,206

57,775

157,648

1 12,889

1,225,717

434,958

Percentage of
Deaths per
Million of
Population
during 1936

52.6

52.3

50.1

50.1

49.5

48.4

47.8

46.1

45.2

44.9

44.8

44.2

44.0

43.7

43.6

42.6

40.5

36.5

35.7

34.9

33.2

29.0

28.6

25.6

25.1

24.9

144.4

115.7

126.8

99.3

61.1

72.5

11.4

69.2

57.1

35.4

54.6

45.9

England and Wales .. 442.03 1,691 39,696,662 42.7

* Residence not stated.
4036
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CLINICAL PROBLEMS OF THYROTOXICOSIS

TABLE 11. Sex anld Age Incidenice

Non-operative Cases Operative Cases

______ Male Female Total Male Female Total

10-14 . 3 3 -

15-19 .. 2 11 13 3 8 11

20-29 .. 13 36 49 4 37 41

30-39 .. .. 26 101 127 15 46 61

4049 .. .. 28 230 258 9 63 72

5&-59 .. .. 55 380 435 10 45 55

60-69 .. .. 29 338 367 5 27 32

70-79 .. .. 8 145 153 - 3 3

80-89 .. .. 1 14 15 - - -

Totals .. 162 1,258 1,420 46 230 276

Total number of deaths, 1,696.

TABLE 111.-Analysis of Nont-operative Deaths

Male Female Total

(1) Thyrotoxicosis 38 181 219

(11) Thyrotoxicosis plus some form of heart
trouble 90 818 908

(l11) Thyrotoxicosis; or (II) plus lung compli-
cations . . . 26 160 186

(IV) (1) or (11) plus mental diseases - 16 16

(V) Miscellaneous .6 85 91

Total 1,420

TABLE 1V.-Anialysis of Operative Deatlis

Male Female Total

(1) Thyrotoxicosis plus some form of heart
trouble . .13 79 92

(11) Thyrotoxicosis with lung complications 2 25 27

(111) Anaesthetic deaths ..3 18 21

(1V) Thyrotoxicosis plus shock . . 2 17 19

(V) Thyrotoxicosis plus haemorrhage - 3 3

(VI) Miscellaneous ..26 88 114

Total 276

TABLE V.-Frequenicy of Menitionz of Certalin Comiiplications

Non- prtv
operative perative Total

(1) Auricular fibrillation .298 18 316

(2) Embolism, thrombosis, hemiplegia,
paralysis . . 91 9 100

(3) Nephritis . . 21 2 23

(4) Rheumatism .. . 20 - 20

(5) Cholecystitis, cholelithiasis, peritonitis,
appendicitis .15 1 16

(6) Diabetes and glycosuria 11 1 12

(7) Gastric ulcer .... . 11 - 11

(8) Splenectomy, removal of tonsils, hys-
terectomy, repair of perineum, and
other antecedenit operations (not
upon the thyroid gland) 9 - 9

(9) Tonsillitis . .6 - 6

(10) Cirrhotic liver .5 - 5

(11) Tuberculosis .. . 2 - 2

TABLE VI.-Analysis of Cases of Embolism, Thrombosis,
antd Heiniplegia

Medical SLirgical

Cerebral embolism .. 40 Pulmonary embolism .. .. 5

thrombosis .. 23 Cerebral ,, .. .. 1

haemorrhage I Femoral ,, .. .. 1

Hemiplegia . . 5 Coronary ,, .. .. 1

Pulmonary embolism 7 Multiple emboli

Femoral ,, 2

thrombosis 2

Cardiac embolism 2

Coronary thrombosis 4

Aortic embolism.

Embolism of the iliac arteries ..

Subclavian embolism 1

Popliteal embolism ..

Thrombo-angiitis migrans I

Embolism (unspecified) 2

TABLE Vl1.-Analysis of Deaths utlder Anaesthetic

Avertin .. I Gas and oxygen .. 2

Avertin, gas, and oxygen.. 5 Paraldehyde, morphine, and percaine 1

Avertin, gas, oxygen, and ether . 2 Novocain .. I

Ether .3 Anaesthetic not specified 2

Ether and oxygen .. 21

Gas, oxygen, and ether .. 3

Geographical Distribution

A glance at the map (Fig. A) or a study of the figures
given above will show the unevenness of the distribution,
the highest percentage death rate occurring in Westmor-

land, the mountainous counties of Wales, and Huntingdon.
A similar map was published by Campbell (1924-5) show-

ing the geographical distribution of the death rate during
the group of years 1913-19. The close parallelism of

Campbell's map (Fig. B) and my own is remarkable.

These two maps bring up two points of practical interest

regarding thyrotoxicosis. First, the stress and strain of

modern life has by some been regarded as an important
factor in causation. Campbell's map does not bear this

out, outlying mountainous counties not being the areas

of greatest stress. Now if during the twenty years that

intervene between the maps (the mortality rising from an

average of 442 to 1,696) the stress of life were an im-

portant factor the distribution must have altered in favour
of the big cities. It has not changed; therefore the stress
and strain of life is, if a factor at all, a minor one,
whereas the geographical factor is a major one, in causa-

tion. The second point is, Does the death incidence
correspond to the incidence of simple goitre? Campbell
studied this question carefully. He found that it was

impossible to obtain reliable data as to the distribution
of simple goitre ; but he concluded that the evidence
pointed to some degree of correspondence between the in-
cidence of simple goitre and that cof the thyrotoxic deaths.
If this be true, and we take into account the acknowledged
fact that many simple goitres become toxic, the further
question arises, How far may the death rate be reduced
by timely operation upon simple goitres or goitres that
are in the early stages of toxicity?

rHE BRITISH
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CLINICAL PROBLEMS OF THYROTOXICOSIS

Sex and Age Incidence

The proportion of deaths, as regards sex, has scarcely
altered: one man dies to seven or eight women ; this fact
scarcely supports the strain of life as a notable causal
factor. Between the ages of 10 and 30 years 118 deaths
occurred-sixty-five medical, fifty-three after operation:
the number of surgical deaths at these ages appears unduly
high. Many thyrotoxic patients live to a good old age
(60 to 90 years). Have these old people become toxic
shortly before death, or have they suffered for many
years from ill-health and debility? Could operation have
given them a longer and healthier life?

FIG. A.

THE BRITISH 1039
NMEDICAL JOURNAL

others not recorded) are numerous, and the deaths under
anaesthesia (twenty-one) frequent. The varied nature of
the anaesthetics used in these fatal cases suggests that
skill in administration rather than the anaesthetics em-
ployed is the important factor in safety.

The Medical Death Rate and Complications

The mention of cardiac mischief in 908 cases, and of
auricular fibrillation in 298 of these, shows how con-
spicuous a place cardiac complications take in the thyro-
toxic picture. The vascular complications (embolism,
thrombosis, hemiplegia) come next in frequency. It is
noteworthy how often the brain is affected (sixty-nine

FIG. B.

FIG. A.-Map of England and Wales, showing the distribution of deaths from thyrotoxicosis during 1936, according to the
Registrar-General's Reports (based on place of residence, not place of death).

FIG. B.-Map of Great Britain and Ireland, showing the distribution of deaths from exophthalmic goitre during 1913-19,
according to the Registrar-General's Reports (Campbell).

The Surgical Deaths

Operation is stated to be the cause of death in 276
cases. The number of deaths following operation may
exceed this figure, as operation may not have been men-

tioned in certain cases, especially in the 219 cases in which
thyrotoxicosis alone (or a synonym) is given as the caUse

of death. Indeed, de Courcy Wheeler (1934) states that,
in those severe cases where ligation of arteries is per-
formed, if the patient dies surgery is blameless: the
operation therefore has no title to appear on the death
certificate. The certifier may consider that death has
occurred in spite of and not because of the operation.
The figure of 276 appears high: the fatal chest com-

plications (twenty-seven specified, and doubtless many

cases); and that auricular fibrillation occurs thirty-eight
times, whereas arteriosclerosis and hyperpiesia are men-
tioned only five times, suggesting that auricular fibrilla-
tion is a more notable factor in the production of
thrombosis and embolism than high blood pressure.
Nephritis is mentioned twenty-three times; rheumatism
twenty times ; the tonsil is not infrequently affected in
rheuimatism and also in thyrotoxicosis, and may form
a connecting link. Diabetes and glycosuria occur less
often (twelve times) than one would expect. Acute infec-
tions, especially pulmonary, but also tonsillitis and acute
abdominal disease, are dangerous to the thyrotoxic
patient; so also, now and then, are operations on other
organs. Tuberculosis is notably rare, being only twice
mentioned, once as phthisis and once as an old-standing

MAY 14, 1938
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CLINICAL PROBLEMS OF THYROTOXICOSIS

kyphosis: this is in line with the antagonism that is
believed to exist between tuberculous disease and
thyrotoxicosis.

The Sphere of Iodine in Thyrotoxicosis

The view is seriously advanced by Joll (1932) that the
employment of iodine as a medical treatment is the
new factor causing the increase in the death rate. It is
well recognized that the use of iodine in areas where
goitre is endemic may lead to a definite increase in
thyrotoxicosis; the increase in the deaths in the hilly
districts, presumably endemic goitre areas, would support
Joll's view. Many writers emphasize the danger of
giving iodine to thyrotoxic patients, and uphold Joll in
his contention that iodine should be entirely reserved
for the use of the surgeon as a pre-operative safeguard.
Fraser (1936), on the contrary, advocates that iodine be
given a trial in all cases of thyrotoxicosis. Yet Fraser
adds: "Iodine does not cure the condition, and it is
doubtful if it cuts short the course of the.disease." There
is, however, no doubt at all that the case in which iodine
has failed, sent later for operation, often causes the
surgeon much anxiety, leading to increased hazard and
delay. For, as Morley (1936) puts it, iodine acts best
on virgin soil. Given for the first time it is a magnificent
safeguard against post-operative toxic crises. Its full
efficacy is seldom reached during a second or subsequent
course. Whereas in acute primary thyrotoxicosis the pulse
may often be controlled and kept at 80 during the first
administration of iodine, the pulse in the same patient
at a later date may race along at 130 to 140 despite
the use of that substance, the originally soft and responsive
gland being now large, firm, and indifferent. Iodine is
to the thyrotoxic patient what opium is to the "acute
abdomen ": it masks the symptoms without curing the
disease. Doubtless cases recover under iodine and under
opium, but for the many failures the penalty is severe.
Even in the very acute thyrotoxic crises where iodine
must be used as an emergency measure to save life the
surgeon should be called in, as these cases may speedily
become operable, and the opportune time, if not taken
advantage of, may not quickly recur. Unless surgical
treatment is permanently excluded in an individual case
iodine is best reserved for the use of the surgeon before
operation. If iodine as a mode of treatment in general
practice were given up it is quite possible that a fall would
occur in the death rate.
The dose usually recommended for pre-operative treat-

ment is from 5 to 15 minims of Lugol's solution three
times a day for five to fourteen days before operation.
The following two cases are of interest as showing that
in rare cases this dose may be greatly exceeded with
usefulness and safety.

CASE I

Mrs. B., aged 28 (acute primary thyrotoxicosis, operated on
during a severe crisis).-The patient had enjoyed good health
until she suffered from crippling rheumatic arthritis (1929-30).
This was cured by six to twelve months' treatment with thyro-
manganese; the total dose of thyroid extract was trifling.
Her health was fair till January, 1932, when her doctor
pronounced her a nervous wreck. In September, 1932, a
diagnosis of thyrotoxicosis was made. In March, 1933, she
had a severe crisis; this was controlled with iodine, and as
authoritative opinion regards operation during a crisis as
contraindicated she was sent home till it should pass over.
Three weeks later she was returned to the nursing home as
an acute emergency case with a running pulse of 180,
diarrhoea and vomiting, and in a statw of uncontrollable

agitation. Her weight had fallen from a normal of 11 st. 10 lb.
to under 7 st. The patient's restlessness was controlled by
general anaesthesia (ether); heroin was administered hypo-
dermically and Lugol's solution per rectum. In twenty-four
hours she received 90 minims of the solution by mouth and
rectum. Her pulse fell to 80 to 90 per minute. The Lugol's
solution was discontinued and heroin was given daily. After
five days the effect of the iodine ceased and she relapsed.
She was then prepared with Lugol's solution for ten days, and
on May 15, 1933, the right side and isthmus were operated
on, the left side being done on June 5. Convalescence after
both operations was rapid, and by October, 1933, she had
regained normal weight, health, and vigour, and has since
remained well.

CASE II

Miss H. B., aged 22, was admitted on November 2, 1937,
for typical acute primary thyrotoxicosis of a year's duration,
with tiredness, nervousness, shortness of breath, palpitation,
and sweating, but no loss of weight; the pulse rate was often
160 per minute. She had had x-ray treatment from May to
September and Lugol's iodine for the same period without
benefit. The basal metabolic rate on November 5 was
+ 73 per cent., and the blood pressure 168/70. The thyroid
gland was symmetrically enlarged and of the firm iodined
type. The patient was kept under medical treatment, and the
gland became softer and the pulse less rapid, but the latter
rose very readily to 140 to 150. Lugol's solution was begun on
December 28, 7 minims thrice daily. On January 8, 1938,
her pulse was still very excitable, and rose to 142 during the
period of the doctor's visits. At 2 p.m. on January 8 she
had a rectal saline containing 50 minims of Lugol's solution;
a half-hourly chart showed a gradual and remarkable descent

FIG. C.-Pulse chart showing the dramatic effect of 50
ininims of Lugol's solution given in a rectal saline to a thyro-
toxic patient (Case II).

of the pulse from 130 at 4 p.m. to 60 at 2 a.m., and it
remained below 70 till 6.30 a.m. (see Fig. C). When I felt
it the next day at 2.30 p.m. it was 132. She was given
another 50 minims of Lugol's solution per rectum at 2 p.m.,
and the pulse again fell steadily to 64 at 12.30 a.m. The
following day at 2.30 p.m. it was 120. On the evening of the
10th the patient had 70 minims of Lugol's solution per
rectum. On the 11th, at 8 a.m., she had I grain of morphine
and 1/200 grain of hyoscine; at 9 a.m. X grain and 1/200;
and at 9.3G a little open ether and 1/6 grain morphine. The
neck was infiltrated with novocain (I per cent.), and bilateral
subtotal thyroidectomy was performed without further anaes-
thesia, nine-tenths of the gland being removed. Before she
left the theatre I told the patient that the complete operation
had been performed; in spite of the heavy dosage of " twilight
sleep" she smiled happily and said how relieved she felt;
30 minims of Lugol's solution were. given per rectum on
return to the ward. Convalescence was rapid, and she was
discharged ten days after operation, on January 21, in excellent
condition, with a pulse of 80. The wound had been healed
for several days.

These cases show: (1) the possibility of successful opera-
tion during an acute crisis if well controlled by iodine;
(2) the large dosage of iodine that can be given-the
second patient had 263 minims of Lugol's solution in
seventy-two hours (200 per rectum, 63 by mouth); (3) the
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CLINICAL PROBLEMS OF THYROTOXICOSIS

dramatic effect of a Lugol saline in an iodized patient;
(4) the dosage of hyoscine and morphine that can be
given in an acute case.

Delayed Diagnosis as a Cause of Death
The surgery of thyrotoxicosis is passing through a stage

comparable to that of the long-neglected hernia, the big
fibroid, and the late acute abdomen. The same pathetic
fear of surgery which delayed treatment of these lesions
twenty-five years ago is preventing early and safer treat-
ment of thyrotoxicosis to-day. The same waiting for a
fully developed picture is retarding early diagnosis. An
incomplete picture is said to wear a mask. These masks,
in particular the fibrillating heart, in proportion as the
distinctive features of the disease become better known,
are changed from masks to identification badges which
suggest the diagnosis and lead to further investigation.
Many a thyroid patient, having recovered from operation,
says: "I feel in better health than I have enjoyed for
many years "-sometimes ten or twenty years; but the
diagnosis is recent, and these poor patients have suffered
years of ill-health. Thyrotoxicosis presents a remarkable
variety of clinical pictures. Its symptoms are manifested
by disorder of the autonomic nervous system, and fall,
apparently haphazard, with varied emphasis, on the organs
under autonomic control. Taking the comAponer signs
and symptoms from the top of the head to the sole of
the foot, the percentage incidence in cases coming under
my care in this part of Yorkshire is roughly: nervousness
or mental upset, 100 per cent. ; increased rapidity of the
pulse or auricular fibrillation, 100 per cent. ; tremor, dis-
tinguishable from normal, 90 per cent.; easily produced
fatigue, 80 per cent.; loss of weight, 80 per cent.; palpita-
tion or thumping (or both), 75 per cent.; excessive
perspiration, or dislike of heat, 70 per cent.; shortness
of breath, 60 per cent.; digestive symptoms, 50 per cent.;
headache, 30 per cent.; interference with the voice, 20 per
cent. Eye-stare is common, exophthalmos is not so fre-
quent, and swelling of the eyelids, swelling of the feet,
anaemia, and anginal pain occur now and then. Where
these symptoms are too few to render the condition
obvious the disease is said to be masked. These masks
are limited in number; let me mention the chief ones.

The Thyrotoxic "Masks"
1. The Cardiac Mask.-This is the commonest, a fact

clearly brought out in the above statistics. These patients
usually come with shortness of breath; some have a brief
history, others date slight symptoms many years back.
Hay (1936), in a charming paper on the thyrotoxic heart,
pleads for the earlier diagnosis of those cases and for
treatment at a period corresponding to that of the grumb-
ling appendix. If anyone doubts the genuine difficulty
which often exists in detecting thyrotoxicosis in those
cardiac cases a single reading of Hay's paper will fully
convince him; and diagnosis is very important, as opera-
tive treatment is brilliantly successful.

2. The Mental Mask.-The mental cases come as
melancholia, mental depression with suicidal tendencies,
and nervous breakdown with mental symptoms. Dunhill
(1937) emphasizes the need for a mental expert to establish
the diagnosis.

3. The A bdominal Mask.-The presenting symptoms
may consist of a very accurate simulation of gastric or
duodenal ulcer; or of a long history of bilious attacks.
The following case demonstrates the cure of abdominal
symptoms by operation on a goitre.

THE BRITISH 1041MEDICAL JOURNAL

CASE III
Mrs. C., aged 48, had had severe stomach trouble for five

years (since 1931). The attacks lasted one to six weeks, and
consisted of continuous epigastric pain relieved (only for a
short time) by food. Intervals of freedom lasted two to three
months. She had to lie up very often, and in 1933 was
advised (after x-ray examination) to have an operation for
duodenal ulcer. She was sent to me in February, 1936, for
the above symptoms and for a right-sided adenoma of the
thyroid. The adenoma was growing, causing dyspnoea on
exertion, marked fatigue, especially during the last two years,
sweating, tremor, and slight tachycardia. The removal of the
adenoma (March 5, 1936) completely cured the dyspepsia.
The patient writes as follows: "It is now twenty months
since my operation; my neck is now normal, the scar almost
unnoticeable, and my dyspepsia trouble a thing of the past.
I take ordinary food, sleep well, and my weight is normal;
in fact, I feel I have taken a new lease of life."

4. Genieral Debility and Nervous Breakdown .-Cases
which have lurked behind this diagnosis for many years
enter on a new era of health when the disease is identified
and treated.

5. The A bsenice of a Cliniically Detectable Goitre.-
Careful examination will often find a goitre which is not
at first obvious. Joll, speaking from his very large ex-
perience, declares that the thyroid is invariably enlarged
in thyrotoxicosis. I believe personally that there are
exceptions to this rule, as, for example, the following case.

CASE IV

Mrs. H., aged 49, had had typical symptoms of thyrt-
toxicosis of an aggravated type; the basal metabolic rate, care-
fully and satisfactorily taken, was + 54 per cent.; there was
no goitre whatever (see Figs. 1 and 2 on Plate). At operation
at least five-sixths of the total gland was taken away; the part
removed weighed 7.81 grammes. The normal weight of the
female thyroid gland exceeds 25 grammes. The patient made
a dramatic improvement.

Hay (1936) states that thyrotoxicosis can exist without
any clinically detectable enlargement of the thyroid gland.
I believe the best rule is to assume that the thyroid need
not be enlarged, but that the diagnosis must be clearly
established before a case without enlargement of the
gland is operated on for thyrotoxicosis.

Surgery in Thyrotoxicosis
Can the death rate be reduced by regarding thyro-

toxicosis as a purely surgical disease? Nearly all writers
are very guarded indeed in their answer to this question.
All are agreed that operative treatment of a gland so
valuable as the thyroid is to be regretted, and hope that
medical research may find a better way. In the meantime
operative results are such as to challenge every other
method of treatment. There are no more brilliant results
in the whole realm of medicine and surgery than the
thyroid case after successful operation. But there can
be a considerable mortality; and there can be many
operative failures. All writers lay emphasis upon the
fact that to obtain uniform success in this operation
requires a degree of skill, judgment, gentleness, precision,
and experience, together with a study of the individual
patient and the winning of his or her confidence, much
exceeding the care and skill needed for the average
surgical operation. Don (1931), in a critical estimate of
the late results of operation, states that there are com-
paratively few follow-up studies. In forty-two cases
which he investigated in detail results were good in
twenty-eight, there was improvement in nine, and little
benefit in five. The statistics he quotes are on very
similar lines.
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Results of Operation for Thyrotoxicosis

The brilliant results which often follow operation, and
some of the published papers, may readily give the im-
pression that nearly 100 per cent. cure is attainable.
Dunhill (1934) expressly warns us that suLch is not the
case. In order to judge my own results I investigated
the cases operated on by me for thyrotoxicosis in Bradford
Royal Infirmary during the three years ending July 31,
1937-that is, some months before this paper was written.
During this period I performed 218 operations upon 190
patients. Scarcely any cases sent to me were rejected.
All types were represented, and many elderly debilitated
wrecks were included. Two patients died as a result of
the operation, both from acute thyrotoxicosis; 188 out
of the 190 left the hospital convalescing satisfactorily.
All patients were prepared with Lugol's iodine, and opera-
tion time was determined solcely by clinical judgment,
independently of the basal metabolic rate or electrocardio-
gram, though these were often taken in the later cases.
There were no deaths under anaesthesia. Morphine and
hyoscine (in doses carefully adapted to the individual
patient) with E per cent. novocain, and occasionally some
open ether at the beginning, constituted the anaesthetic.
This anaesthesia compares very favourably with newer and
more popular methods; it does not necessitate any special
apparatus, and an anaesthetist was rarely needed. The
operation is carried out quietly and deliberately, without
haste; after-sickness is not common, and chest complica-
tions are practically unknown. The patients were nursed
in a ward of twenty-five beds, without a special nurse.
As there was no follow-up clinic I have been unable

to trace all cases. One hundred and sixty-two replies were
received to a questionary and many of the patients were
interviewed. Two had died-one two months, the other
two years, after leaving hospital-from causes not known.
The other 160 replied without exception that they were
improved by the operation. Only 107-that is, 67 per
cent.-were fit for a full day's work, and, even of those,
18 per cent. had some minor complaint such as feeling
tired at night, occasional dizziness, or rheumatism.
The main interest of this inquiry lay in finding out the

reasons why the remaining fifty-three patients (33 per
cent.) were not equal to a full day's work. Those
patients fell into a series of groups: (1) the elderly and
debilitated who never would do a full day's work again;
(2) those who had never enjoyed good health and upon
whose debilitated physique thyrotoxicosis had been
engrafted, the cure of the thyroid condition restoring
them to their original indifferent health ; (3) those with
associated diseases, such as arthritis and heart disease;
(4) those who could not afford a proper convalescence
and returned to a troubled domestic atmosphere, adverse
economic circumstances, or even the nursing of sick
relatives; (5) those in whom there had been a defect in
the operative technique, such as leaving rather more
thyroid gland than the individual required; (6) a miscel-
laneous group where the patient refused removal of the
second side or retained obvious septic foci, or where not
enough time had elapsed for complete recovery.

In private patients the results are much better
than in hospital: the original physique is better,
operation is performed earlier, and conditions for con-
valescence are much more favourable. Ample time should
be allowed for convalescence, as not only has the patient
to recover from the operation and the antecedent debility,
but the remaining fragment of thyroid gland has to
adjust itself to the needws of the body and the unknown

cause of the thyroid malfunction has to subside. A
follow-up clinic is very useful.
Two cases of exceptional interest may be recorded.

CASE V: LOCALIZED MYXOEDEMA

A sea pilot aged 43 suffered from typical thyrotoxicosis
developing over two years, characterized by much loss of
weight, palpitation, excessive perspiration, hoarseness, cough,
occasional depression, tremor, and quick pulse. Subtotal
bilateral thyroidectomy was performed. He made a rapid
and perfect recovery in every respect except one. Four
months before operation two thickened areas had appeared
over the front of each shin-bone. These grew somewhat after
operation for a few months, then remained steady, and a
year and a half after operation grew slightly again. They
constitute large patches, each about 7 inches by 7 inches, on
the front of the tibia starting 1-- inches above the ankle, with
a raised margin, slightly reddened surface, not tender, not
pitting on pressure, and causing the patient no inconvenience
whatever except from their weight and unsightliness (see
Fig. 3 on Plate). This case was identified by Dr. J. T.
Ingram, who published an article (1933) on circumscribed
myxoedema associated with hyperthyroidism. This condition
is referred to by Dunhill (1937), and he considers it to be
mucinoid degeneration.

CASE VI: JUVENILE PRECOCITY AFTER OPERATION

A girl aged 9 years had suffered for a year from
typical symptpms of Graves's disease with exophthalmos. Her
pulse readily rose to 160. She had failed to respond to non-
operative methods of treatment. Her condition being well
controlled by iodine, she was cured by a two-stage operation
in the summer of 1932. I had some misgivings about per-
forming a subtotal thyroidectomy at the age of 9 for fear of
interfering with her future development. On the contrary, at
the age of 14 this girl might easily have been mistaken for
a finished young lady 23 years old, her manner, habits,
outlook on life, and physique being those of a modern young,
adult. Dunhill (1937) refers to juvenile precocity occurring
after operation for thyrotoxicosis.

Summary and Conclusions
The central problem discussed is the high and increasing

death rate from thyrotoxicosis. The 1,696 individual
deaths occurring in England and Wales in 1936 are
analysed. Allied problems such as the sphere of iodine
in treatment, early diagnosis, and surgical results are dis-
cussed. The general conclusion is that the increase in the
certified death rate is due not to a single cause but to
several. There is an apparenit increase owing to more
accurate diagnosis, so that cases in which patients were
previously certified as dying from heart disease and many
other causes are now correctly elassified under the head-
ing of thyrotoxicosis. There is a notable surgical mor-
tality. Delay in surgical treatment until the patient is
very ill is a contributory cause. The abuse of iodine as
a medical treatment may play an important part. There
may be an actual increase in the severity of the disease.
These conclusions suggest that the certified deaths are
more likely to increase than to diminish in the immediate
future.
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FIo. 2.--Case IV. Photographs show absence of goitre
In a case of well-marked thyrotoxicosis (B.M.R. +54

riercev t. )

Fl. 3.-Case V. ' Localized inyxoedema" occurrinig before and iniereasing
slightly after an otherwise complete cure of thyrotoxicosis by subtotal

thvroidectomyv
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FIG. 1.-A piece of slippery elnm bark. FIo. 2.-Showing increase in size of a small piece of
bark on soaking in water.
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FIG. 3.-Stone from the bladder with nucleus of
slippery elm.


